ABSTRACT G79.3+0.3 is an infrared-dark cloud (IRDC) in the Cygnus-X complex that is home to massive deeplyembedded Young Stellar Objects (YSOs). We have produced a Submillimeter Array (SMA) 1.3 mm continuum image and 12 CO line maps of the eastern section of G79.3+0.3 in which we detect five separate YSOs. We have estimated physical parameters for these five YSOs and others in the vicinity of G79.3+0.3 by fitting existing photometry from Spitzer, Herschel, and ground-based telescopes to spectral energy distribution (SED) models. Through these model fits we find that the most massive YSOs seen in the SMA 1.3 mm continuum emission have masses in the 5 − 6 M range. One of the SMA sources was observed to power a massive collimated 12 CO outflow extending at least 0.94 pc in both directions from the protostar, with a total mass of 0.83 M and a dynamical timescale of 23 kyr.
INTRODUCTION
Massive stars are known to form in clusters in dense molecular clouds, but there are several aspects of the formation process that are not well-understood. For example, it is not yet known which is the dominant massive star formation mechanism (i.e., monolithic collapse, competitive accretion, and stellar collisions and mergers; e.g. see reviews by Zinnecker & Yorke 2007; McKee & Ostriker 2007; Tan et al. 2014; Motte et al. 2017) . In order to determine the critical processes involved, it is necessary to find and study examples of massive stars in various stages of formation. This task is made difficult by the relatively short formation period and lifetime of massive stars, the low numbers of massive stars given by the mass function of stellar clusters, and the fact that the birthplace of these stars are in the cores of dense molecular clouds, making the massive Young Stellar Objects (YSOs) difficult to observe.
With the availability of sensitive infrared surveys from the Spitzer Space Telescope (Werner et al. 2004) , and highresolution (sub)millimeter interferometers such as the Submillimeter Array (SMA), it is possible to probe these deeplyembedded YSOs near the beginning of their formation pro-cess. Several investigations have identified and studied the objects known as infrared dark clouds (IRDCs), which have been often found to host sites of massive star formation (e.g. Wang et al. 2006; Rathborne et al. 2006; Cyganowski et al. 2008; Peretto & Fuller 2010) . The SMA has been used to study young massive embedded clusters, revealing information on the earliest stages of formation and mass accretion (e.g., Zhang et al. 2009; Zhang & Wang 2011; Wang et al. 2013 Wang et al. , 2014 . By combining the IR and submm data, we can study the formation of YSOs and the cluster from its earliest stages onward.
Cygnus-X is one of the most massive molecular cloud complexes in the Galaxy with a total mass of 3x10 6 M (Schneider et al. 2006) , and is one of the nearest massive star-forming complexes at a distance of 1.40 ± 0.08 kpc (Rygl et al. 2012) . Along with YSOs, Cygnus-X includes 800 distinct H II regions (evidence of widespread massive star formation), several OB associations, and several Wolf-Rayet and O3 stars (Beerer et al. 2010) . The Cygnus OB2 star cluster contains hundreds of massive OB and O stars, with a stellar mass of ∼ 1.7 × 10 4 M (Wright et al. 2015) . Altogether this makes the complex an excellent target for observing massive stars and their formation.
In this paper, we study a region in the IRDC G79.3+0.3 (Carey et al. 1998; Redman et al. 2003, see Figure 1 ). This IRDC is one of the largest in the Cygnus-X region, and lies in the central subsection of Cygnus-X near DR15, an H II region Figure 1 . A near-IR view of the G79.3+0.3 and its surroundings. The region in G79.3+0.3 observed with the SMA is directly in the center of this image, highlighted with a white square that is enlarged within the inset. The inset shows the more immediate surroundings of the region of the IRDC imaged with the SMA, spanning about 3.7×3.0 arcmin or 1.5×1.2 pc. The IRDC can be seen as the dark area immediately surrounding the central YSOs, continuing to the top and left sides of the inset. These are composite images using three wavebands, 3.6 µm (blue), 8 µm (green), and 24 µm (red) from the Spitzer Space Telescope.
that has been previously targeted as a candidate for high-mass star formation (Rivera-Gálvez et al. 2015; Schneider et al. 2016) . Star formation is especially promising in DR15 with its molecular pillar and prominent bright envelope (as seen in Figure 1 ), though the IRDC is likely not interacting with the pillar (Rivera-Gálvez et al. 2015) . Located close to the IRDC is the luminous blue variable (LBV) candidate star G79.29+0.46, seen as the blue star in the middle of the circular red nebula to the right of center in Figure 1 . Studies by Umana et al. (2011) with the EVLA and observations of NH 3 (1, 1) and (2, 2) emission by Rizzo et al. (2014) showed evidence that the LBV is interacting with the IRDC. Following Rizzo et al. (2014) , we assume that the IRDC G79.3+0.3 is located at the same distance as Cygnus-X at 1.4 kpc.
A total of 226 young stellar sources have previously been seen in the DR15 area, and the Class 0 and I objects are mostly intermediate-to high-mass stars (Rivera-Gálvez et al. 2015) . G79.3+0.3 has a molecular mass of 803 M , which is average for the sample of 45 massive star-forming IRDCs given in Ragan et al. (2012) , but high compared with the other Cygnus-X IRDCs (Calahan et al., in prep.) thus making the cloud a likely location of massive YSOs in Cygnus-X. G79.3+0.3 is much closer than most IRDCs, at a distance of 1.4 kpc compared with the mean distance to classical IRDCs of >3 kpc (Ragan et al. 2012) , giving a greatly improved chance of resolving individual objects within the cloud.
YSOs can produce molecular outflows as a consequence of the accretion process. As protostars gain mass through accretion, infalling gas with excess angular momentum is ejected in a wind (Shu et al. 2000; Shang et al. 2007 ) that accelerates the ambient material to higher velocities seen as molecular outflows in CO and SiO (e.g. Lee et al. 2002; Palau et al. 2006; Zhang et al. 1995) . Surveys of massive star forming regions (Zhang et al. 2001 (Zhang et al. , 2005 Beuther et al. 2002) revealed ubiquitous outflows associated with massive protostars. The mass, momentum and energy are typically orders of magnitude larger than those of the low mass stars. These studies provided crucial observational constraints on the formation process of massive stars. In more recent years, outflows and H 2 O masers were also detected in massive IRDC clumps (Wang et al. 2006 (Wang et al. , 2012 (Wang et al. , 2014 , indicative of star forming activities in these clouds. Thanks to the physical connections with accretion, outflow energetics provide valuable insights into the accretion process of protostars.
In this paper we present the results of our study of the YSOs in G79.3+0.3, including new high-resolution SMA interferometric observations of a portion of the G79.3+0.3 IRDC. In Section 2 we provide the details of the new observations, and also describe the photometry we used from the Spitzer and Herschel missions and from ground-based near-IR surveys. Section 3 gives the results of our SED modelling of YSOs. The analysis of the outflow detected in SMA source 1 is described in Section 4, along with discussion of former studies of these objects. We summarize the main findings in Section 5. The Submillimeter Array1 (Ho et al. 2004 ) is an interferometer consisting of eight 6 m-diameter antennas operating at millimeter and sub-millimeter wavelengths located near the summit of Maunakea, Hawaii. The SMA observations of G79.3+0.3 were carried out on July 8th 2012 and August 3rd 2012 using the Compact and Subcompact array configurations respectively. The array used the 230 GHz receivers tuned to an LO frequency of 224.92 GHz. With an IF frequency of 4 to 8 GHz the observations covered sky frequencies of 216.9 − 220.9 GHz in the lower sideband (LSB) and 228.9 − 232.9 GHz in the upper sideband (USB). The digital correlator was configured to a uniform spectral resolution of 0.8 MHz per spectral channel across the entire 8 GHz band.
1The Submillimeter Array is a joint project between the Smithsonian Astrophysical Observatory and the Academia Sinica Institute of Astronomy and Astrophysics and is funded by the Smithsonian Institution and the Academia Sinica.
The FWHM of the primary beam response of the 6 m antennas is approximately 55 . The observations employed a total of 10 pointings separated by half of the FWHM of the primary beam. We used MWC349A and QSO 2007+404 as the time dependent gain calibrators. The spectral bandpass was calibrated using 3C279. The flux calibration was carried out through observations of a known flux source Titan. The uncertainty of the absolute flux calibration is about 15%. The system temperatures during the observations were from 120 to 160 K.
We calibrated the data using the MIR software (Millimeter Interferometer Reduction)2 following the procedure outlined at the SMA data reduction website. The calibrations include systemic temperature correction, bandpass, time dependent gain variations, and flux calibration. The calibrated visibilities were then exported to MIRIAD and CASA for imaging. We separated the continuum and line emission in visibilities and then Fourier transformed and cleaned. We used tclean task in CASA with Briggs weighting and a robust parameter of 0.5. The resulting 1.3 mm continuum image has a 1σ rms noise level of 4 mJy beam −1 . The 1σ rms in the 1 km s −1 channels is 140 mJy beam −1 . The spatial resolution of the continuum image is approximately 2. 5 FWHM.
Infrared Photometry
We used four photometry catalogs in our study of Cygnus-X. The first contained photometry from the following infrared surveys: 2MASS (Skrutskie et al. 2006) , UKIDSS (Dye et al. 2006) , and Spitzer ). The catalogs contain over three million objects in the region, of which we classified 30,902 as YSOs (Classes 0, I and II) using the methods described by Gutermuth et al. (2008) . There are 28 objects classified as YSOs in the field observed by the SMA. For the J, H, and K bands, we used data from the two ground-based surveys UKIDSS and 2MASS. The UKIDSS survey has better resolution than 2MASS (∼1 vs. 4 , respectively) but is saturated for objects brighter than 11 mag, so we used 2MASS data for recorded magnitudes below 11 mag and UKIDSS data otherwise. The IRAC images have FWHM resolutions of 1. 66, 1. 72, 1. 88, and 1. 98 for the 3.6, 4.5, 5.8, and 8 µm bands, respectively (Fazio et al. 2004 ). The MIPS instrument has a 24 µm resolution of 6 (Rieke et al. 2004) .
We utilized Herschel data from three separate catalogs, one containing photometry for 579 YSOs in Cygnus-X detected by both Spitzer and Herschel/SPIRE at 250, 350, and 500 µm (Kirk 2014) . We also downloaded data from two catalogs containing photometry for 698 YSOs in Cygnus-X observed with the PACS 70 and 160 µm bands (Marton et al. 2017 3. RESULTS
SMA Continuum
A comparison of G79.3+0.3 at different wavelengths is shown in Figure 2 , with the new SMA 1.3 mm continuum image shown in the lower right panel. Five distinct continuum peaks (labeled SMA objects 1 through 5) can be seen, and each object's position and flux is given in Table 1 . The position of SMA sources 1, 4, and 5 are indicated by crosses overlaid on the Spitzer and Herschel images in Figure 2 . Two of these objects (labeled 2 and 3) show extended emission coinciding with molecular outflows. We will explore outflows identified in the CO emission in Section 3.3.
The continuum flux measurements can be used to calculate the mass of the gas surrounding the objects following the method in Motte et al. (2007, eqn.1) . We assumed values of dust emissivity κ 1.3mm = 0.01 cm 2 g −1 , T dust = 15K, and a gas-to-dust mass ratio of 100:1. The masses are given in Table 1 . Following Motte et al., we note that the mass estimates are uncertain by a factor of 2 due to uncertain dust emissivity. The individual masses can vary by ±30% relative to each other when dust temperatures vary from 15 to 25 K, or by ±50% for the 10 to 20 K temperature range.
Using the assumed distance to G79.3+0.3 of 1.4±0.08 kpc, the largest project separation between SMA objects is 0.76 pc between objects 3 and 4, and the smallest separation is 0.069 pc between 1 and 3. Objects 1, 4 and 5 form a triangle with roughly equal side lengths. The separations are: 1-4, 0.70 pc; 4-5, 0.58 pc; and 1-5, 0.38 pc, all with uncertainties on the order of ±10%.
SED Modeling
We used SEDFitter3 v1.0 ) to fit model YSO SEDs to each object's photometry and return 3https://github.com/astrofrog/sedfitter an estimate of its physical parameters, including mass and luminosity. It is necessary to find the object parameters by comparing observations with models as direct observational methods cannot distinguish features such as the separate central object, disc, and envelope. For objects with multiple model fits, we selected the best fit as that with the lowest chi-square value and derived object parameters from that fit. The two constraints fed into the SEDFitter are the distance to the object 1.3 ≤ d ≤ 1.5 kpc and the range of extinctions 5.0 ≤ A v ≤ 100 mag. We created a custom filter to incorporate the SMA photometry with SEDFitter following the documentation (Robitaille 2013) . The atmospheric transmission at the SMA is 100% in the frequency ranges covered by both upper and lower sidebands (Welch 1988) , so the filter uses a simple function with 100% transmittance in these frequency ranges and 0% outside.
Most YSOs in the Spitzer catalog have no detection at the longer PACS and/or SPIRE wavelengths, constraining these objects to have a flux below a certain sensitivity limit at these wavelengths. We estimated these limits in Cygnus-X using a histogram of the number of objects measured with various fluxes. The upper limits for undetected sources are as follows: 223 and 827 mJy for the PACS 70 and 160 µm bands respectively; and 3000, 6000, and 4000 mJy for the SPIRE 250, 350, and 500 µm bands respectively. We similarly estimated a sensitivity limit for the SMA observations by assuming that the limit was 10% of the flux of the faintest distinct object. For SMA object 5 at flux 39.0 mJy, this gave a sensitivity limit of 3.90 mJy.
We used SEDFitter to fit all of the YSOs identified in the Cygnus-X region using color-color and color-magnitude relations (Beerer et al. 2010) ; the fluxes for the objects are given in Table 2 . The SEDFitter results for the 28 YSOs within the region observed by the SMA are given in Table 3 . The SED fitting results for the whole of Cygnus-X will be discussed in a later paper.
The SEDs of SMA objects 1, 4, and 5 are shown in Figure 3 . The data points shown are from the near-IR, Spitzer, Herschel, and SMA. Where the source is not detected in the Herschel SPIRE bands, upper limits were used, indicated by the downward-pointed triangle symbols. Where the source was not separately resolved in the Herschel bands (such as SMA sources 1, 2, and 3), an upper limit based on the flux for all sources combined was used in the fitting process. For SMA source 1, we used the flux values given in the MIPS 24 µm catalog as an upper limit due to multiple sources present. The models have discontinuities in flux at wavelengths above 200 µm (e.g., see the left panel of Figure 3 ) since the signalto-noise ratio in the models becomes poor above 100 µm and the median uncertainty in the model fit is above 20% at millimeter wavelengths (Robitaille et al. 2006) . Two of the SMA sources each have only one valid fit, likely because the Table  1 . The SMA objects 1, 4, and 5 (marked with the crosses in the five other panels) are each clearly visible in every image up to and including the PACS 160 µmimage. The SMA sources 2 and 3 are not detected at wavelengths shorter than 70 µm. At 70 and 160 µm, evidence for SMA sources 2 and 3 is present but they are not fully resolved because of the lower spatial resolution at these wavelengths. Figure 3 . SEDs and the best model fit for SMA objects 1 (left), 4 (middle), and 5 (right). Round markers with error bars are flux measurements and their uncertainties, and downward-pointing triangles are upper limits for flux. Parameters derived from these SEDs are given in Table 3 . Table 2 is published in its entirety in the machine-readable format. A portion is shown here for guidance regarding its form and content. input fluxes were too strongly constrained (Robitaille 2008) . The χ 2 value for SMA object 1 is large, indicating a poor fit. These are a few reasons to only use the SED-derived parameters as first estimates, along with further reasons discussed in Section 4.2. A selection of the G79.3+0.3 object parameters is given in Table 3 with the uncertainty in each parameter set to ±30% following Saral et al. (2017) . Figure 4 shows the spatial distribution of YSOs across G79.3+0.3 and its surrounding area, with the symbols showing their YSO class and mass. Within G79.3+0.3, the more massive objects tend to be near the center of the cloud and located close to each other. These more massive objects are almost entirely Class I objects, whereas the Class II objects are lower mass and are located on the outskirts of the covered area. The distribution is similar in the IRDC region seen on the right side of Figure 4 , which is unsurprising given that the two regions are connected behind the foreground warm dust emission (Redman et al. 2003 ).
Molecular outflows seen in 12 CO
To identify molecular outflows in G79.3+0.3, we examined the 12 CO J=2-1 emission in various velocity bins across the region. The dominant CO emission feature in the images is the narrow linear structure at a position angle (PA) of 100.4±0.4 • . This structure is seen in the blueshifted velocities from −12 km s −1 up to −50 km s −1 , and in the redshifted velocities from 11 km s −1 up to 45 km s −1 . This high-velocity CO emission traces a protostellar outflow from a young protostar in the region. Following Zhang et al. (2005) , we integrate the blueshifted and redshifted CO emission to produce the outflow image shown in Figure 5 . We estimate outflow parameters including its mass, energy, and momentum using the 12 CO emission. The mass of the gas can be estimated from the column density,N(CO 
.
The integral is simplified by placingN into the M gas equation to obtain:
This method uses estimates of the mean optical depthτ of CO, and the excitation temperature T ex . We assume that CO is optically thin, and a typical T ex of 20K. The total outflow mass can be used to derive the outflow momentum P = M(∆v,τ)|v| and energy E = 1 2 M(∆v,τ)v 2 for mean optical depthτ. We can combine these results with the dynamical timescale of the outflow t dyn to find: the rate of outflow mass M = M/t dyn ; the mechanical force F = P/t dyn ; and the outflow luminosity L = E/t dyn (Zhang et al. 2005) . The dynamical timescale can in turn be found by taking the ratio of the maximum extent of the outflow and the maximum speed of the gas. In order to compare with the studies in the literature, we did not correct for the inclination angle of the outflow when estimating outflow parameters.
The 12 CO emission that tracks the major outflow stemming from SMA object 3 is shown in Figure 5 . The outflow parameters are given in Table 4 . We estimated the spatial extent of the outflow using trigonometry, finding projected lengths L R = 0.43 pc and L B = 0.94 pc for the red-and blueshifted halves of the outflow, respectively. The actual extent of the outflow is likely larger, given that it is inclined towards us at some unknown angle.
4. DISCUSSION
SMA Continuum
The SMA objects 1, 4, and 5 can clearly be seen with the infrared instruments featured in Figure 2 . It is possible that all three closely-placed SMA objects (1 through 3) Figure 5 . H 2 and 12 CO tracers of the large outflow from SMA object 3, plotted on the 24 µm Spitzer image. The 12 CO emission is integrated over 7.8 to 46.8 km s −1 for the redshifted emission (red contours), and −31.2 to −7.8 km s −1 for the blueshifted emission (blue contours). The contours are spaced at 7.8 Jy km s −1 intervals. Green contours show the H 2 emission from Makin & Froebrich (2018) as described in Section 4.3. The black markers labeled 1 through 5 show the locations of the five sources in our SMA 1.3 mm continuum image. The origin of the H 2 and 12 CO is consistent with SMA object 3 being the source of the outflow. have significant emission in the Herschel bands, but were too poorly-resolved to be distinguished as individual objects. There is some indication that Source 1 is slightly extended in the direction of Object 3 at 70 and 160 µm. The dominant emission is still from Source 1 at 160 µm. However, at the 1.3 mm band Objects 2 and 3 are each more than twice as bright as Object 1, suggesting that it is likely that Objects 2 and 3 are deeply embedded in the cloud, and are at an earlier stage of evolution.
Our SMA continuum map is consistent with a previous observation of G79.3+0.3 by Redman et al. (2003) , who observed a portion of the IRDC at 3 mm using BIMA and resolved our SMA Objects 1 through 3 (their sources C, B, and A) and seem to have also detected SMA Object 5. Their image shows blueshifted HCO + (1-0) line emission that is consistent with a strong outflow from Object 3, matching the outflow that is traced with the 12 CO line emission from the SMA. The BIMA and SMA observations agree that Object 1 is the most massive star in G79.3+0.3. Redman et al. (2003) conclude that our SMA Object 1 will likely evolve into a B star on the main sequence and is too young to have disrupted the IRDC and triggered further star formation, but that this could happen over the next 10 6 years. Motte et al. (2007, Object S37) reported a total mass of 45 M for SMA Objects 1, 2 and 3 based on the MOMBO data at the 1.2 mm band and a resolution of 11 . The SMA observations have sufficient spatial resolution to distinguish the compact cores. Therefore, the mass estimates in this paper are consistent with that reported in Motte et al. (2007) .
SMA Objects 4, 5, and the grouping of 1 through 3 are roughly equidistant (the distances are: 1-4, 0.70 pc; 4-5, 0.58 pc; and 1-5, 0.38 pc). This is similar to the massive IRDC 18223 reported by Beuther et al. (2015) , which has twelve cores regularly spaced at 0.40 ± 0.18 pc and peak separations varying between 0.19 pc and 0.70 pc, as well as to IRDC G28.34 (Zhang et al. 2009 ) with five regularly spaced cores. The similarity between the inter-core separations in IRDC 18223 and the inter-stellar separations in G79.3+0.3 suggests that our five SMA objects were originally part of the same filamentary structure. This can be expanded upon further by considering SMA Objects 1 through 3, which are roughly equidistant with a separation of around 0.069 pc, and so were likely formed from a single massive gas structure that further fragmented into the three objects. The separations between our SMA objects are comparable to the Jeans length in G79.3+0.3 of 0.50 pc, assuming values of gas density and kinetic temperature from Carey et al. (1998, Table 3 ). This similarity between inter-star distance and Jeans length is as expected and has been seen in many other clouds (e.g. Teixeira et al. 2006; Feng et al. 2016 ).
SEDs and Parameters
The SEDs of the three SMA objects are reasonable for a first estimate of the object parameters, since the inclusion of (Fazio et al. 2008) , shown in Figure 6 . This covers the 5 µm ≤ λ ≤ 34 µm range in much higher detail than our SED in Figure 3 . Both the spectrum and the best-fit SED show silicate absorption at 10 µm, which is consistent with the object being a Class I YSO. Notably, the spectrum shows features usually seen in massive YSOs, including strong CO 2 ice absorption at 15.4 µm and H 2 O ice absorption near 6 µm ). The 15.4 µm absorption is caused by mixing of CO 2 and CH 3 OH, which are abundant in massive YSOs ). There was some weak CH 3 OH line emission visible in our SMA spectra across G79.3+0.3, but the signal-to-noise ratio was too poor to map it across the region.
It is important to consider the SED-derived parameters as first estimates, rather than the true physical values of the objects. We are using large uncertainties of ±30%, and the models make potentially false assumptions of the objects, such as assuming that the YSO envelope is in free-fall, that the objects all have solar metallicity, and that the disc and envelope gas-to-dust ratios are 100 (Robitaille et al. 2006) .
SMA Objects 1 and 4 are the two most massive and luminous objects in this region of G79.3+0.3, and also have the highest extinction. Their high luminosities are consistent with being Class I YSOs that will likely become massive stars, as they are already near the 8M limit and are still actively accreting mass. Objects 1 and 4 also have high extinction values compared with the expected values for Cygnus-X of 5 ≤ A v ≤ 10, which indicates that the objects are deeply embedded in the IRDC. On the other hand, Object 5 has very low extinction and therefore might be in the foreground of the dark cloud.
The area surrounding G79.3+0.3 shows many Class II objects of varying mass, few of which appear significantly clustered. There is a patch of closely-placed Class II objects just below our IRDC at approximately 20 h 32 m 20 s , 40 • 18 00 (J2000.0). These objects could be part of the same cloud if it has been obscured by foreground emission, as in the case of the connection between G79.3+0.3 and the nearby IRDC seen in Figure 4 . For the most part, the Class II objects are lower-mass and more spatially distributed than the Class I objects in this region of Cygnus-X.
Outflow from SMA Object 3
The outflow parameters we derived have similar magnitudes to the sample of 39 objects with outflows in Zhang et al. (2005) .
The total mass of the outflow is 0.83 M , consistent with the sample of six outflows given in Lee et al. (2002 , Table  3 ), which cover a range 0.01 -1.00 M . It is also twice as massive as any of the six nearby outflows in DR21 found by Hawley (2012 , Table 4 ), despite those six outflows being ejected from much more massive YSOs. The outflow could be so massive and energetic because there is no other outflow detected nearby that could disrupt the flow of material or otherwise interfere with the YSO's accretion process.
Other NIR images in the region surrounding G79.3+0.3 have revealed H 2 emission corresponding to the outflow from SMA Object 3, that lies further out from the star than the 12 CO emission (Makin & Froebrich 2018; Davis et al. 2010 , "Catalogue of Molecular Hydrogen Emission-Line Objects (MHOs) in Outflows from Young Stars" object MHO 3597). The MHO catalog identifies the source of the outflow as J203222.10+402017.06 (our SMA object 1) (Kryukova et al. 2014 ), but our SMA observations reveal the true source to be the newly-identified SMA Object 3 ( Figure 5 ). The H 2 emission extends just beyond the furthest extent of the blueshifted lobe, and about the same distance in the redshifted direction. The SMA field observed ends about halfway to the H 2 lobe in the redshifted direction, so we cannot tell if the redshifted 12 CO emission extends a similar distance. For all we can find out about the outflow from Object 3, we cannot determine much about the central object itself. Object 3 has no previous detections in our catalogs, and so we could not fit a model SED and estimate the physical properties of this object.
CONCLUSIONS
We have produced a 1.3 mm continuum image of the IRDC G79.3+0.3 using the SMA. The image shows that this region of the IRDC contains five YSOs in an early stage of formation, one of which has a massive collimated 12 CO outflow. The regular spacing of the objects hints at the fragmentation scale of the cloud being ∼ 0.76 pc.
We have estimated the properties of the YSOs using model SED fitting. In all cases, the slopes of the model SEDs are consistent with the objects' YSO classifications based on color-color and color-magnitude diagrams using the near-and mid-IR data. The model SEDs for the three SMA objects 1, 4, and 5 returned masses in the range of 4 -6 M . This is consistent with their being massive YSOs, and in fact they are the most massive and luminous of the YSOs we identified in this region of G79.3+0.3.
We have identified an enormous 12 CO outflow from SMA object 3. The outflow extent is at least 0.43 pc and 0.94 pc in the redshifted and blueshifted lobes respectively. The presence of this outflow is consistent with Object 3 being a protostar, and is also supported by the outflow parameters being of similar magnitude to parameters of massive outflows from other studies. The total mass of the outflow is 0.37 and 0.46 M and total momentum is 10.5 and 14.0 M km s −1 in the red and blue lobes, respectively.
